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Why Visualize?
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Anscombe’s Quartet

X Y

10.0 8.04

8.0 6.95

13.0 7.58

9.0 8.81

11.0 8.33

14.0 9.96

6.0 7.24

4.0 4.26

12.0 10.84

7.0 4.82

5.0 5.68
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X Y

10.0 9.14

8.0 8.14

13.0 8.74

9.0 8.77

11.0 9.26

14.0 8.10

6.0 6.13

4.0 3.10

12.0 9.13

7.0 7.26

5.0 4.74

X Y

10.0 7.46

8.0 6.77

13.0 12.74

9.0 7.11

11.0 7.81

14.0 8.84

6.0 6.08

4.0 5.39

12.0 8.15

7.0 6.42

5.0 5.73

X Y

8.0 6.58

8.0 5.76

8.0 7.71

8.0 8.84

8.0 8.47

8.0 7.04

8.0 5.25

19.0 12.50

8.0 5.56

8.0 7.91

8.0 6.89

F.J. Anscombe, 1973

Same:
N
Mean X
Mean Y
Variance X
Variance Y
Regression 
Correlation



Anscombe’s Quartet
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Choosing a Tool
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Good News/Bad News
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http://selection.datavisualization.ch



Goal

Is your goal explanation or exploration?
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Explanatory:

You already know what you 
want to say.

Exploratory:

You want to find out what 
the data means.



Speed/Flexibility Tradeoff

Do you have lots of time? Do you need customization?
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Image: Highlights for Children

Speed, Ease
Flexibility



Dependencies

What is compatible with your working habits?

Python

R

Analytics app

Web

Libraries

Versions
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Sharing

Do you need to share with others?

• Image files (PNG, TIFF, PDF, etc.)

• Interactivity (click, brush, rollover, zoom, pan, etc.)

• Code sharing (notebook interface)

• Privacy (authentication, authorization)
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Specificity

Is there a tool aimed at your problem in particular?
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Graphical Quality

What tool will let you show your data without 
distortion or chartjunk?
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FusionCharts



Licensing/Cost

What are the costs?

• Purchase price

• License over time

• License constraints 
(e.g., attribution, 
constraints on 
derivative works)
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Common Tools at 
NERSC
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Scientific Visualization
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VisIt

ParaView

NCAR 
Graphics 

Library



Information Visualization

Libraries for 
Python (e.g., 
Matplotlib)

Libraries for R 
(e.g., ggplot2)

Mathematica

Matlab

IDL
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New Tools of Note
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Seaborn
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Seaborn

• Goal: exploratory 

• Speed/Flexibility: Speed

• Dependencies: python 2.7 or 3.3+, numpy, scipy, 
matplotlib, pandas

• Sharing: export image files

• Specific Uses: statistical graphs

• Graphical Quality: good quality graphs, ability to 
tweak colors, axes, etc.

• Costs: open source 
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Bokeh
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Bokeh

• Goal: exploratory or explanatory

• Speed/Flexibility: low-, intermediate-, or high-level

• Dependencies: python

• Sharing: Bokeh server, embedding in web pages or 
notebooks

• Specific Uses: novel interactive visualizations in the 
browser

• Graphical Quality: very good quality

• Costs: open source 
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Plotly
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Plotly
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Plotly

• Goal: exploratory

• Speed/Flexibility: Speed

• Dependencies: library for python, R, Matlab, Excel, 
or JS, or use web app

• Sharing: Plot.ly, Plotly Server

• Specific Uses: collaborative analysis

• Graphical Quality: good quality

• Costs: plotly libs are open source, Plotly Server is 
licensed
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Shiny
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Shiny
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Shiny

• Goal: exploratory or explanatory

• Speed/Flexibility: Speed

• Dependencies: R or R Studio

• Sharing: shinyapps.io, Shiny Server

• Specific Uses: interactive web applications

• Graphical Quality: good quality

• Costs: open source, freemium model
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Questions?
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Questions?

I have some for you . . .
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Questions?

• What tools do you guys use (on or off HPC)?
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Questions?

• What tools do you guys use (on or off HPC)?

• What would you like to see available at NERSC?
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Questions?

• What tools do you guys use (on or off HPC)?

• What would you like to see available at NERSC?

• Do you currently do data vis on HPC systems?
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Questions?

• What tools do you guys use (on or off HPC)?

• What would you like to see available at NERSC?

• Do you currently do data vis on HPC systems?

• If no, why not? Are there roadblocks we can 
remove?

- 33 -



National Energy Research 
Scientific Computing Center
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